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Table 1. General Characteristics of Subjects (N =50)
Gender Dominant hand (%) Number of subjects (%) Age
Right 9 (81)
Male 11 22) 25.9
Left 2 (19
Right 36 (92)
Female 39 (78) 23.2
Left 39
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Figure 1. Experimental Environment Setting
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A B8 3) IBM SPSS(Statistics Package for the 1, &= ZIAMHES 0|28+ RI™IISHY =X A|Zt
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Table 2. Comparison of Range of Motion Measurement Time Between Two Evaluation Tool
Evaluation tool Measurement time (minute)
Goniometer 33.40 + 1.85
3D motion analysis program 2140 + 1.20
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S 24T A &5 ANE A9 HolA FhgnAS
2. 3xtY SN D2 MIT B4 7h2EF 844 A% B2 wE $ES BAT. &9

1) 247k Aol9] AX & B4 At Aol FUATHAIT7 LEZ 868, Y& 888, TA~
27719 32 BN ma o s 2% B oFA &5l HE o U RASsT LER
7Fe A9 &A%k Atelo] FUATASE vlast & 792, ¥9F 844E 2 7F2 EAHTable 3).

Table 3. ICC and 95% Confidence Interval for the Two Tests (N =50)
95% Confidence
Evaluation tool interval
Evaluation items . 3D motion ICC (2,1)
Goniometer analysis program Upper Lower
t limit limit
Mean (SD) Mean (SD)
Right 73.6 (13.65) 75.3 (8.68) 949 908 971
Flexion
Left 75.10 (7.84) 74.93 (7.34) 961 930 978
Right 73.83 (13.47) 75.47 (8.19) 986 975 992
Extension
W Left 75.27 (8.49) 75.44 (8.86) 979 962 .988
Tist
Ulnar Right 41.50 (9.16) 38.80 (9.15) 844 711 915
deviation Left 45.42 (9.71) 44.10 (10.09) 851 733 917
Radial Right 2553 (768) 2503 (762 98 910 991
deviation Left 24.66 (7.12) 2442 (7.11) 976 956 986
Right 61.76 (11.67) 67.76 (10.87) 970 947 983
MCP flexion
Left 62.66 (11.68) 62.67 (11.71) 991 983 995
Right 83.73 (7.02) 84.63 (7.11) 924 861 957
Thumb IP flexion
Left 81.80 (6.62) 82.37 (6.96) 932 878 962
Radial Right 3993 563 3904615 949 92 9N
abduction Left 41.10 (6.34) 39.67 (5.78) 899 798 938
nd Right 86.05 (4.12) 86.04 (4.00) 968 942 983
naex
Left 87.19 (3.54) 87.01 (3.67) 922 853 958
Right 85.71 (4.70) 85.25 (4.94) 976 956 987
Middle
Left 86.31 (4.27) 86.09 (4.67) 914 834 955
MCP Flexion
R Right 84.76 (4.64) 84.60 (5.30) 903 823 947
ing
Left 86.09 (4.67) 85.97 (3.90) 937 883 .966
Pinky Right 84.82 (4.56) 84.61 (4.70) 981 965 989
mn
Left 85.97 (3.90) 86.12 (3.85) 967 938 982
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Table 3. ICC and 95% Confidence Interval for the Two Tests

(N = 50) (continued)

95% Confidence
Evaluation tool

interval
Evaluation items 3D motion IcC 2,1
Goniometer analvsis proeram Upper Lower
ySIS prog limit limit
Mean (SD) Mean (SD)
. Right 107.27 (4.07) 106.84 (4.68) 922 857 957
naex
Left 107.68 (5.92) 107.73 (5.07) 960 925 979
i Right 104.45 (4.14) 103.46 (4.56) 937 882 966
iddle
Left 103.17 (4.96) 102.42 (4.91) 951 902 975
PIP flexion
N Right 10731 (5.14) 106.70 (6.03) 961 923 979
ing
Left 108.29 (4.82) 107.52 (4.55) 936 875 967
Pinley Right 106.70 (6.03) 107.20 (5.19) 944 897 969
1n
Left 107.80 (4.87) 107.43 (4.53) 936 881 966
. Right 80.10 (7.18) 79.49 (6.96) 958 922 977
naex
Left 74.39 (5.93) 73.50 (5.82) 947 900 972
Right 82.63 (7.52) 81.22 (7.88) 991 982 995
Middle
Left 7731 (7.33) 77.15 (7.20) 989 979 994
DIP flexion
N Right 80.96 (6.22) 79.56 (6.89) 971 898 970
ing
Left 76.09 (5.18) 74.98 (5.08) 940 869 970
ks Right 80.88 (6.36) 79.79 (7.00) 965 934 981
1n
Left 76.09 (5.18) 74.97 (5.08) 940 869 970
Right 22.03 (2.80) 21.24 (3.14) 868 757 928
Index middle
Left 20.96 (3.41) 20.80 (3.71) 888 668 882
MCP Right 21.24 3.14) 20.66 (3.00) 792 631 883
. Middle ring
abduction Left 20.89 (3.05) 2032 (2.99) 844 721 913
Right 22.36 (4.02) 22.78 (4.27) 953 915 974
Ring pinky
Left 23.40 (4.72) 23.46 (4.66) 948 907 971

DIP = Distal Interphalangeal; ICC = Intraclass Correlation Coefficient; IP = Interphalangeal; MCP = Metacarpophalangeal;

SD = Standard Deviation; PIP = Proximal Interphalangeal

2) &%k Aol EBYR) Y B4 An
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Abstract

Reliability Study of Three—Dimensional Motion Analysis Program
for Wrist and Finger Joint Range of Motion Measurement

Park, Sun Ha', M.S., O.T., Park, Ji-Hyuk , Ph.D., O.T., Kim, Jong Bae , Ph.D.,
Jung, Young Jin***, Ph.D., Lee, Joo Hyun****, Ph.D., O.T.,
Park, Hae Yean , Ph.D., O.T.

"Asan Medical Center, Seoul, Department of Rehabilitation Medicine, Researcher /
Dept. of Occupational Therapy, Graduate School, Yonsei University, Master
**Dept. of Occupational Therapy, College of Software and
Digital Healthcare Convergence, Yonsei University, Professor
“School of Healthcare Medical and Biomedical Engineering,
College of Engineering Sciences, Chonnam National University, Professor

Dept. of Occupational Therapy, Baekseok University, Associate Professor

Objective : This study aimed to assess the reliability of a three-dimensional (3D) motion analysis
program for measuring the range of motion (ROM) of wrist and finger joints.

Methods : The study recruited 50 people who had no restrictions on wrist and finger movements,
understood the purpose of this study, and agreed to participate. Using a goniometer and a 3D
motion analysis program, a total of 11 wrist and finger ROM were measured once each. To measure
the reliability of the 3D motion analysis program, the degree of agreement and inconsistency
of the measured values were compared.

Results : Analysis of the degree of agreement of the measured values revealed that 38 out of 44
itemns showed a very high degree of agreement. Regarding analysis of inconsistency in the measured
values, inconsistencies were found in three items.

Conclusion : The results of this study confirmed that the ROM of the joint could be measured using
the 3D motion analysis program applied in this study. In addition, it might be expected that
the 3D motion analysis program would be used in various clinical fields owing to the advantages

of measurement convenience and accur acy.

Keywords : 3D motion analysis program, Accuracy, Consistency, Range of motion, Reliability
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